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Ovariectomy and prophylactic estrogen therapy affect the mRNA expression of PTH gene and its
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Abstract; Objective To explore the role and regulatory relationship of estrogen and parathyroid hormone ( PTH) in the
occurrence and development of postmenopausal osteoporosis ( PMOP) , the ovariectomized rat model of osteoporosis was used to
analyze the effect of ovariectomy and prophylactic administration of estrogen on the regulation of PTH gene expression in PMOP
rats. This will provide a theoretical basis for the prevention and treatment of postmenopausal osteoporosis in women. Methods The
histological morphology of femur and tibia of rats in sham operation ( Sham) group, ovariectomized ( OVX) group and B-estradiol-
treated OVX (OVX/E,) group was observed in H& E-stained paraffin sections. The changes of serum estrogen and calcium in rats
were determined by enzyme-linked immunosorbent assay ( ELISA) and microporous plate colorimetry. The mRNA expression of

PTH, ER-a, CaSR, FGF-23, FGFR1, Klotho and Egrl genes in rat parathyroid glands were detected by real-time quantitative PCR
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(gPCR). Results The expression of PTH mRNA in ovariectomized rats was significantly decreased, while the expression of PTH
mRNA was significantly increased by prophylactic administration of a certain dose of B-estradiol. It was found that the expression of
ER-a was significantly up-regulated in rat parathyroid glands after ovariectomization, but significantly down-regulated after
prophylactic administration of B-estradiol. It indicated that ER-« in parathyroid tissues may mediate the regulation of PTH expression
by estrogen. The expression of CaSR, FGF-23, FGFR1, Klotho and Egrl, the key genes in the potential regulatory pathway of PTH
expression, were significantly up-regulated or down-regulated in the parathyroid glands of rats in different treatment groups. These
result suggest that ovariectomy and prophylactic estrogen therapy may affect the mRNA expression of key regulatory factors of PTH
expression in the rat parathyroid glands. Conclusion Ovariectomy and prophylactic estrogen therapy can affect the expression of

PTH gene. Estrogen receptor ER-a, Ca®/CaSR, and FGF-23-Klotho receptor regulatory system in rat parathyroid glands may

participate in regulating PTH gene expression.
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FGFR1(fibroblast growth factor receptor 1) K H 4 Il
314 Klotho %5 R iy
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hSEIR/12 h B BE A X 45% ~55%, A 2
PR, B-MEZTE W AL RIEERH A RA A
TRI Reagent 1 H Sigma-Aldrich( St Louis, MO, USA)
AT R EE SR & W B Invitrogen ( Carlsbad, CA,
USA)/y Al ;SYBR ®  Select Master Mix i H Applied
Biosystems ( Foster City, CA, USA) 2N #); 5| ¥ B4 K
BHE (EID 25 A
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L.2.1 R A2 M UK i R4 5 B 38 ST
AE - vk A A S B R A K LA R A S
T E BETRT AT . % 18 A E = 3 A kA SD
WEHE KR BE AL 4y o LN 3 A Lo A
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P 7 87 ( enzyme-linked immunosorbent assay, ELISA)
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ERPA AL 96 fLkH,37 CHF 30 min, =
F o BRAL P A 50 pL B SR BRI . ARG IR IR itk
o Wb AR E Ve B O M LR G,
f2J5 Fl A BioTek Epoch 4% K B 47 {4 #F 450 nm 4k
HEATRI , DLas F ) BR R 2, 31530 A (] A0 3 40 A K BR,
Mg PR ERCR & &

L2.4 I 55 & 80l € - 2 L B0 550 &
(Pt AR ) TR IO ) M0 B B 43, DA B2
s T 125 B T A [ o B2 B R R o o 200 B 10 L AN
) ¥ ) b AE AR i R 2.5 A5 B S A R 00 L 97 A o

£ 96 fLAR H, LIS R ddH,0 1R % 1 X B,
BEEMA 250 uL TAEWR , & E 5 min 5 E 610 nm
A &AL B WG ARL, RIS B A R

1.2.5 S & PCR: 2 T 5348 4 iy £50 F 330 B
A5, FI T TRIzol 1257 42 HUAS [7] 4k PR 20 19 K B AR 5%
FREE RNA, X7 RNA W EFT R O6 AR T A RNA
WEIE AL VK, LA RIIE &L RNA BB . R M-MLV 2
B EER 0.6 wg RNA B A cDNA, % NCBI
¥ A5 & ( https://www. nebi. nlm. nih. gov/), #] f
Primer Premier 5.0 #¢ #4 &% i+ & | GAPDH
( glyceraldehyde-3-phosphate dehydrogenase, 3-# fig
H B & B ) .PTH . ER-o,CaSR . FGF-23 .FGFR1 .,
Klotho 1 Egrl ( early growth response gene 1, .48 4=
KEMIEN 1D BERSIP(E 1), BIRE GAPDH
REREAASEE, DUARRAL B 5K R R IR
cDNA H 4R, F) H Step One Plus™ PCR {¥ ( Applied
Biosystems ) #F 4T 2L i 52 38 PCR (real-time quantitative
PCR,qPCR) K&, JZ W fk % & : SYBR Green T iR
W10 pL,E 3] 514 (4 pmol/L) 1 wL, Sz il 5 #y (4
pmol/L) I wL,cDNA #ARk 1 WL, KE/K 7 wL, I 44
¥ H:50 C 2 min;95 € 2 min;95 € 155,60 °C 1
min, 40 MEH, 27" Ct IKIHHHE A F mRNA (1
Mt FRAE ",

£ 1 oPCR ZMEIH
Table 1 Primers for qPCR

Genes Forward sequence (5" — 3') Reverse sequence (5 — 3') ProductV Length (bp)
GAPDH GCAACTCCCATTCTTCCACC CATACCAGGAAATGAGCTTCACAA 81
PTH GGAAAATGTCCTTGTTGATGGC TGTTATTGCTCAGCACGGTCTAG 127
ER-«a GGCTGCGCAAGTGTTACGAA CATTTCGGCCTTCCAAGTCAT 114
CaSR TGACGAGCCTCAGAAGAATGC CACAGAGCTACCTCCACCACTAA 277
FGF-23 TTGGATCGTATCACTTCAGC TGCTTCGGTGACAGGTAG 88
FGFR1 TGGCACCTGAGGCATTGTT AAGAGCACCCCAAAAGACCAC 70
Klotho CCATGCCGAGCAAGACTCA CCGTCCAACACGTAGGCTTT 81
Egrl TACGAGCACCTGACCACAGAGT GCTGGGATAACTTGTCTCCACC 81

1.3 Siil2aimir

FIFH SPSS 20. 0 F 4 it X7 %5 4 F 47 2 X 3 2 ]
FENT, PGS A B P SEIT % E L7 P<0.05,
" P<0.01,ns P>0.05, FH i i #5217 55
M LgH n=6,qPCR FLHH n=3,

2 GRE5SMH
2.1 LS AME I B R 36 T X O RRBE R
HHLUE SR M

T WE U 2% R0 PTH 77 465 28 )5 B T i A e & 7
A JEHR BN AEBR 2, B 5 i 33K B A7 U

TR BRFAR T ARG BN AT — EREW -
ZEEEE AT o Do T AT A B LR ME R
YBIT XK BB B AR BB R IR, £ A
AEEY) R HE G 100 25 db 3 40 K SR I F0 R B
HATHAVE R %ML, SR ER (B 1) AT
Sham 20 ,0VX 41 K B Y B% B FIE 8 35 B0 /D g2
W | E] BE AR K 45 0 ZE AL S B T B AR E IR, I
OVX/E, 8K BRIFA 20 B W A o FRAE AR . X Rk 9]
FBRINE S5 R BN B RE B R T RBOCRL 45
TR B R A T R, T — a2 ) VY R B R YA
IT BE 85 5 s 1) 100 7 B O A 1 KA
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BRARSAZETRAMIEMEEFHEE —EN

1.24

=
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AR R A E ()

0.4
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2 AR B KB R SE MR PTH B A 19 3R 35
Ak (n=3; " P<0.05; " P<0.01)

Fig.2 Changes of PTH gene expression in parathyroid
gland of rats in different treatment groups (n=3;" P<

0.05; ™ P<0.01)
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Fig.1 The histological morphology of femur and tibia in different treated rats
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Bh 1 45 25 Be 08 0 2 PR IR R B H IR 2% I Y ER-o
mRNA Fih &, &R HAR S B 1Y ER-o AJ BEA
B 2 X PTH 55 Rl F R 45
2.4 O S OHUME R TR R IR T R HOIR 55 iR P
Ca® /CaSR 5% 1

A RFFE T W, bR 55 R 40 i A 66 i 1 40
HLfE_F Y CaSR JE 1ML A Ca™ A1 /NS 1k, B B i
5 PTH M3k F o3 W o O 1 WF5E 2 OF 55 F0 M —
B 4 353 97 Xk FCAR 25 Bt R Ca™ /CaSR 35 R SE A0 5%
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Fig.3 Changes of serum estrogen and ER- o expression in parathyroid glands of rats in different treatment groups

A ; Effects of ovariectomy and prophylactic estrogen therapy on serum estradiol levels of rats (n=6) ;B: ER- o mRNA expression in parathyroid gland

of rat in different treatment groups (n=3); " P< 0.05; " P< 0.01; “ns” means no significant difference.
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Fig.4 Changes of serum Ca( A) and CaSR expression in parathyroid glands(B) of rats in different treatment groups(n=3;"

P< 0.05; * P< 0.01; “ns”

means no significant difference)
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Fig.5 Expression of

FGF-23(A), FGFR1(B), Klotho (C) and Egrl (D) in parathyroid glands of rats in different

treatment groups(n=3; " P< 0.05; " P< 0.01; “ns” means no significant difference)
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A Ak, TR R B R 55 ik o 2 5 A 7 MR 32 0K
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ER-o, 25 B 50 ME — W2 17 iy 1 96 7 AT i 22 Ok LR IR
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CaSR J& T G HH MK A5 = 5K, HAEHL
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/AN PTH B BERCHE I, )2 2 0 2 3% Jin CaSR 147 1k,
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23 FGFR1 Klotho & MAPK & 4% i b7 & 4 Egrl %
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